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What is already known about this subject

 

• Polypharmacy has been linked to heightened risk of 
occurrence of drug-related problems (DRPs) and a 
detrimental health outcome.

• Polypharmacy has been variously defined; in research studies 
a commonly applied definition has been the concomitant use 
of five or more drugs.

• The value of using a definite number of drugs as a cut-off to 
describe polypharmacy as a risk factor for the occurrence of 
DRPs has not been validated.

 

What this study adds

 

• Nearly half of the patients admitted to general hospitals used 
five or more drugs; during the hospital stay these patients 
were prescribed as many new drugs as those admitted with 
fewer drugs.

• The presence of DRPs increased approximately linearly with 
the number of drugs used, for the range of one to 

 

>

 

11 drugs.
• To set a strict cut-off to identify polypharmacy and declare 

that using more than this number of drugs represents a 
potential risk for occurrence of DRPs, is of limited value in 
clinical practice.

 

Aim

 

To investigate whether polypharmacy defined as a definite number of drugs is a
suitable indicator for describing the risk of occurrence of drug-related problems
(DRPs) in a hospital setting.

 

Methods

 

Patients admitted to six internal medicine and two rheumatology departments in five
hospitals were consecutively included and followed during the hospital stay, with
particular attention to medication and DRPs. Comparisons were made between
patients admitted with five or more drugs and with less than five drugs. Clinical
pharmacists assessed DRPs by reviewing medical records and by participating in
multidisciplinary team discussions.

 

Results

 

Of a total of 827 patients, 391 (47%) used five or more drugs on admission. Patients
admitted with five or more and less than five drugs were prescribed the same number
of  drugs  after  admission:  4.1  

 

vs.

 

 3.9  drugs  [

 

P 

 

=

 

 0.4,  95%  confidence  interval  (CI)

 

−

 

0.57, 0.23], respectively. The proportion of drugs used on admission which was
associated with DRPs was similar in the patient group admitted with five or more
drugs and in those admitted with less than five drugs. The number of DRPs per
patient increased approximately linearly with the increase in number of drugs used;
one unit increase in number of drugs yielded a 8.6% increase in the number of DRPs
(95% CI 1.07, 1.10).

 

Conclusion

 

The number of DRPs per patient was linearly related to the number of drugs used
on admission. To set a strict cut-off to identify polypharmacy and declare that using
more than this number of drugs represents a potential risk for occurrence of DRPs,
is of limited value when assessing DRPs in a clinical setting.
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Introduction

 

The fact that today’s evidence-based guidelines recom-
mend several drugs in the treatment of a single condition
makes drug treatment particularly challenging. Further,
the population is steadily growing older, meaning that
comorbidity is frequently present [1, 2]. Consequently,
many patients use a number of medications, a situation
often referred to as polypharmacy.

Polypharmacy has been variously defined. It has been
defined as the concurrent use of multiple drugs, and
some researchers have discriminated between minor
(two drugs) and major (more than four drugs) polyphar-
macy [3–5]. Others have defined it as the use of more
drugs than are clinically indicated or too many inappro-
priate drugs [3, 6], as two or more medications to treat
the same condition [7, 8] and as the use of two or more
drugs of the same chemical class [7]. Accordingly, even
though the term polypharmacy has been used for
decades, a clear definition is lacking.

The setting and methods for exploring polypharmacy
vary widely. Investigations have been carried out in
outpatients/ambulatory patients [6, 9–13], hospitalized
patients [14–16], patients in nursing homes [17, 18],
elderly patients [11–13, 15, 19, 20] and patients
included in prescription or other population databases
[5, 21–24]. Studies have also explored polypharmacy in
specific disease entities such as psychiatric diseases [8,
16], rheumatic diseases [14], asthma [24] and heart fail-
ure [2].

A negative connotation has been linked to the term
polypharmacy, undoubtedly due to the observation of
frequent hospitalization and negative health outcomes
caused by drug-related problems (DRPs), such as
adverse drug reactions or poor patient adherence in
patients taking many drugs [4, 11, 15, 25]. Therefore,
many researchers have focused on how to reduce poly-
pharmacy in patient management [9, 26]. Recognition
of the fact that costs associated with inappropriate poly-
pharmacy are high has also paved the way for pro-
grammes aiming at better drug therapy along with cost
saving. In the USA the introduction of the Medication
Therapy Management Program reduced therapy prob-
lems in nursing home patients and, in addition, the
programme was cost beneficial based solely on drug
savings [18, 27].

However, although directing efforts towards reduc-
ing polypharmacy is salutary, by being too occupied
with this approach one might fail to inform about lack
of use of beneficial drugs in some patient groups [28,
29]. Deservedly, some recent studies have investigated
undertreatment of various diseases, e.g. heart failure,
myocardial infarction and osteoporosis [22, 30–32],

thus adding a new dimension to polypharmacy
research.

In research on DRPs, polypharmacy is regularly
reported as a risk factor for their occurrence, and the
presence of polypharmacy has been used as an indicator
for the identification of patients who need particular
attention. In the expanding literature on DRPs, use of
five or more drugs has been widely used to describe
polypharmacy. However, the value of using, for exam-
ple, five drugs as a cut-off to identify polypharmacy has
not been validated. We therefore investigated whether
polypharmacy, defined as a definite number of drugs, is
a suitable indicator for describing the risk of occurrence
of DRPs in a hospital setting.

We started with a group of patients admitted to hos-
pital departments and followed these patients prospec-
tively during the hospital stay. Patients admitted to
hospital often have many new agents added to their
admission drug regimens during hospitalization. Thus,
these patients seemed suited to highlighting the chal-
lenges of polypharmacy and exploring its relationship
to DRPs.

 

Methods

 

Design and patients

 

This prospective multicentre study was approved by The
Norwegian Regional Committee for Medical Research
Ethics. From May to December 2002, clinical pharma-
cists recorded the drugs used by patients admitted to
eight departments at five general hospitals in Norway.
The departments involved were departments of rheuma-
tology with regional referral and acute care departments
of respiratory diseases, geriatrics and cardiology. All
patients who were in the departments on the days
clinical pharmacists attended the multidisciplinary
healthcare team were eligible and were included
consecutively. These patients (cohort) were followed
prospectively during their hospital stay.

The clinical pharmacists usually visited the depart-
ments 3–5 days a week (one department 2 days a week),
weekends not included. As patients admitted during the
weekend were in general hospitalized for longer than
the weekend, nearly all hospitalized patients were cap-
tured and recruited to the study. In this way selection
bias was avoided. Re-admitted patients were excluded.

Age, gender, drugs used on admission, drugs com-
menced during hospital stay, the reason for hospitaliza-
tion, relevant medical history and relevant laboratory
values were registered for all the patients. Factors
assumed to increase the risk of acquiring a DRP – here
called clinical/pharmacological risk factors – were also
recorded. These factors, which are those most often
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acknowledged as such in the literature, were: polyphar-
macy on admission (defined as five or more drugs),
reduced renal function (calculated creatinine clearance

 

<

 

50 ml min

 

−

 

1

 

 or serum creatinine above normal range),
reduced liver function (aspartate aminotransferase or
alanine aminotransferase three times above normal
range), confirmed diabetes mellitus, cardiac failure, his-
tory of allergy or adverse events to drugs, assumed non-
adherence (based on statements from the patient in
interviews or on information from the healthcare staff),
use of drugs with a narrow therapeutic index and other
factors that could affect taking the drugs prescribed.

 

Patients with polypharmacy

 

Patients with polypharmacy, i.e. five or more drugs on
admission (group 1), were compared with patients with
less than five drugs on admission (group 2) with regard
to patient characteristics, drug use and occurrence of
DRPs. In addition to DRPs recorded on admission,
DRPs originating as a consequence of the use of addi-
tional agents during hospitalization were also reported
for the two groups.

 

Data collection

 

Clinical pharmacists registered the data listed above
from medical records and from information gathered at
the multidisciplinary morning meetings where patients’
diagnoses and therapy were discussed. Physicians,
nurses, clinical pharmacists and occasionally physio-
therapists and other members of the multidisciplinary
healthcare team participated at the meetings. These
sources were used by the pharmacist to assess whether
the patient had DRPs. The pharmacists brought up these
DRPs for discussion at the morning meetings. The DRPs
could have been present upon hospital admission, or
could have developed after admission.

 

Classification of drugs

 

The drugs were classified according to the Anatomical
Therapeutic Chemical (ATC) System [33]. The clinical
pharmacists recorded whether the drug was taken on a
regular basis on admission, as required, or commenced
in hospital.

 

Classification of DRPs

 

DRPs were defined as ‘an event or circumstance involv-
ing drug therapy that actually or potentially interferes
with desired health outcomes’, in accordance with Phar-
maceutical Care Network Europe (PCNE) [34]. Further,
the DRPs were classified according to a modified ver-
sion of Strand 

 

et al.

 

 [35] described in previous studies
of Viktil 

 

et al.

 

 [36] and Blix 

 

et al.

 

 [37]. The classifica-

tion used was: need for additional drug, unnecessary
drug, non-optimal drug, non-optimal dose, drug interac-
tion, need for monitoring (e.g. laboratory tests, blood
pressure measurements), no further need for the drug,
medical chart error (e.g. no specification of the strength
of the drug), therapy discussion (e.g. why a particular
drug is preferred for the patient), need for patient edu-
cation (to avoid non-adherence), adverse drug reactions,
adherence problems and others.

One medication may cause more than one DRP, some
of them dependent on each other. For example, a drug
might be connected both to a dosage problem and to the
need for monitoring, and as such two ‘medication-
related problems’ exist, although this is perceived as
only one problem for the patient, which is the medica-
tion itself (‘patient-related’ DRP). In this study the fre-
quency of DRPs was specified as the countable number
of medication DRPs. Problems regarding adherence to
the hospital’s drug formulary were not regarded as
DRPs.

 

Statistical analysis

 

A database was established and analysed by SPSS 12.0
for Windows (SPSS Inc., Chicago, IL, USA). Descrip-
tive statistics are shown as means with SD for con-
tinuous variables and as frequencies for categorical
variables. Tests for differences between the two groups
(group 1, admitted with five or more drugs and group 2,
admitted with less than five drugs) were performed by
Pearson 

 

χ

 

2

 

 tests for categorical variables and by inde-
pendent-samples 

 

T

 

-test for continuous variables. Fur-
thermore, a multivariate logistic regression analysis with
95% confidence interval (CI) was performed to assess
the influence of gender, age and the different clinical/
pharmacological risk factors in the two groups. 

 

P 

 

<

 

 0.05
was accepted as statistically significant.

 

Results

 

Figure 1 shows the distribution of drug use on admis-
sion. Of the 827 patients included in the study, 391
(47.3%) were admitted with five or more drugs (group
1). Table 1 shows descriptive statistics for the two
groups. Group 1 had significantly more females, older
patients, higher proportions of patients with cardiac fail-
ure, diabetes mellitus and reduced renal function, and
the patients in this group used more drugs with a narrow
therapeutic index than those in group 2. Table 2 shows
factors predicting the use of five or more drugs in a
logistic regression model. In the multivariate analyses
all variables except gender influenced the use of five or
more drugs to a lesser extent than in the univariate
analyses. For example, the odds ratio (OR) for cardiac
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failure to predict the use of five or more drugs was
reduced from 2.70 in the univariate analysis to 1.68 in
the multivariate analysis.

There was no difference in the number of drugs com-

menced during the hospital stay between the group
admitted with five or more drugs and the group admitted
with fewer drugs: 4.1 (SD 

 

=

 

 3.1) and 3.9 (SD 

 

=

 

 2.9)
drugs per patient, respectively (

 

P 

 

=

 

 0.4, 95% CI for dif-
ference between groups 

 

−

 

0.6, 0.2).
The mean number of DRPs per patient showed an

approximately linear relationship to the number of drugs
used on admission (Figure 2). However, the distribution
of DRPs for each number of drugs is highly skewed.
From a linear regression with Ln(DRP) as the dependent
variable a one-unit increase in number of drugs yielded
a 8.6% increase in the number of DRPs (95% CI 1.07,
1.10). As the figure shows, for patients admitted without
any drug, a DRP could still occur during the hospital
stay, since it could be associated with drugs commenced
during the hospital stay.

There were no differences between the patients
admitted with five or more drugs and those admitted
with less than five drugs regarding how often the drugs
used on admission within each group were associated
with DRPs; this was true for all types of DRPs investi-

 

Figure 1 

 

Distribution of drug use on admission among 827 hospitalized patients
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Table 1

 

Demographic characteristics in 827 hospitalized patients

 

Group 1: 

 

≥

 

5
drugs on
admission,
No. of patients

 

=

 

391

Group 2: 

 

<

 

5 
drugs on 
admission,
No. of patients

 

=

 

436
Difference between groups

95% CI*              

 

P

 

-values†

 

Gender, no. female (%) 246 (62.9) 239 (54.8)  (1, 15)  0.02

 

Mean (SD) Mean (SD)
[range] [range]

 

Age, years 75.4 (12.76) 66.7 (19.41) (

 

−

 

11.0, 

 

−

 

6.5)

 

<

 

0.01
[21–98] [15–98]

No. of drugs per patient used on admission 7.3 (2.35) 2.1 (1.42) (

 

−

 

5.4, 

 

−

 

4.9) 

 

<

 

0.01
[5–16] [0–4]

No. of clinical/pharmacological risk factors per patient 2.45 (1.18) 0.88 (0.96) (

 

−

 

1.7, 

 

−

 

1.4)

 

<

 

0.01
[1–6]  [1–5]

 

Clinical/pharmacological risk factors for having a DRP

 

‡

 

% of 391 patients % of 436 patients
(no. of patients) (no. of patients)

 

Diabetes mellitus 15.9 (62) 7.1 (31)  (4, 13)

 

<

 

0.01
Cardiac failure 25.6 (100) 11.2 (49)  (9, 20)

 

<

 

0.01
Reduced renal function 26.3 (103) 12.2 (53)  (9, 20)

 

<

 

0.01
Reduced liver function 1.8 (7) 2.1 (9) (

 

−

 

2, 2) 0.80
History of allergy or adverse reactions to drugs 16.1 (62) 14.7 (64) (

 

−

 

4, 6) 0.65
Non-adherence 3.6 (14) 3.4 (15) (

 

−

 

2, 3) 0.91
Use of drugs with narrow therapeutic index 39.6 (155) 22.2 (97) (11, 24)

 

<

 

0.01
Others 16.1 (63) 14.7 (64) (

 

−

 

3, 6) 0.58

 

*

 

95% confidence interval for the difference between groups, given in percentage for categorical variables and mean difference
for continuous variables.

 

 

 

†

 

Significant when

 

 P 

 

<

 

 0.05.

 

 

 

‡

 

DRP, Drug-related problem.



 

Polypharmacy and assessment of drug-related problems

 

Br J Clin Pharmacol

 

63

 

:2 191

 

gated (Table 3). However, the total number of DRPs
related to drugs used on admission was substantially
higher in the former group compared with the latter
group, respectively, 806 DRPs and 287 DRPs, as a con-
sequence of the use of more drugs. Among the DRPs
identified, non-optimal dose was definitely the most fre-
quent DRP in both groups.

With regard to the frequency of DRPs related to the
drugs commenced in hospital, for only one type of DRP,
i.e. the DRP drug interaction, was a difference found
between the patients admitted with five or more and less
than five drugs. In the former group, 2.1% of the drugs
commenced in hospital were associated with the DRP
drug interaction compared with 1.1% of the drugs in the

other group (

 

P 

 

=

 

 0.02, 95% CI for difference 

 

−

 

1.9%,

 

−

 

0.2%).
The DRPs recorded by the clinical pharmacist,

including both DRPs found on admission and additional
DRPs observed during the hospital stay and thus also
related to drugs commenced during hospital stay, were
brought up for discussion in the multidisciplinary morn-
ing meetings; 92% of these DRPs were acknowledged
as a DRP by the physicians.

A subgroup analysis of patients admitted with heart
failure showed that among patients with this condition
those patients admitted with five or more drugs com-
menced taking 5.1 (SD 

 

=

 

 3.3) drugs per patient during
the hospital stay and those admitted with less than five
drugs commenced taking 5.6 (SD 

 

=

 

 3.5) drugs per
patient (

 

P 

 

=

 

 0.4, 95% CI 

 

−

 

0.6, 1.7). However, among
the heart failure patients those with less than five drugs
on admission received more new drugs in the ATC group
B01A (antithrombotic agents) and in the ATC group C
(drugs for the cardiovascular system) during the hospital
stay than the group admitted with five or more drugs. A
similar subgroup analysis of patients with diabetes mel-
litus showed that these patients also commenced taking
the same number of drugs in hospital irrespective of
being admitted with five or more or less than five drugs:
4.1 (SD 

 

=

 

 3.1) and 4.0 (SD 

 

=

 

 2.8) drugs per patient,
respectively (

 

P 

 

=

 

 0.96, 95% CI 

 

−

 

1.3, 1.3). However, in
diabetic patients there was no difference between the
five or more drugs and the less than five drug groups
with regard to drugs in ATC group A10 (drugs used in
diabetes) commenced after admission.

 

Table 2

 

Factors which predict use of 

 

≥

 

5 drugs on admission to hospital among 827 patients

 

Univariate Multivariate
OR 95% CI OR 95% CI

 

Gender (female 

 

=

 

 1) 1.40 (1.06, 1.85) 1.54  (1.14, 2.08)
Age per year 1.03 (1.02, 1.04) 1.02  (1.01, 1.03)
Diabetes mellitus 2.46 (1.56, 3.87) 2.18  (1.34, 3.52)
Cardiac failure 2.70 (1.86, 3.93) 1.68  (1.12, 2.51)
Reduced renal function 2.58 (1.79, 3.71) 1.72  (1.16, 2.55)
Reduced liver function 0.88 (0.32, 2.39) – –
History of allergy or adverse reactions to drugs 1.10 (0.75, 1.60) – –
Non-adherence 1.04 (0.50, 2.19) – –
Use of drugs with narrow therapeutic index 2.31 (1.70, 3.14) 1.77  (1.28, 2.46)
Others 1.11 (0.76, 1.63) – –

 

OR, Odds ratio; CI, confidence interval. Variables analysed by a logistic regression with 

 

≥

 

5 drugs on admission as the dependent
variable, and gender, age and the clinical/pharmacological risk factors as independent variables.

 

Figure 2 

 

Frequency of drug-related problems (DRPs) per patient in relation to 

number of drugs used on admission (among 827 patients). DRPs per 

patient include both DRPs related to drugs on admission and DRPs 

 

originating from drugs commenced in hospital
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Discussion
Polypharmacy has been linked to heightened risk of a
detrimental health outcome. However, it is challenging
to investigate to what extent polypharmacy creates an
increased risk of developing adverse events, as observed
symptoms may be related to the disease itself [4].

To our knowledge, this is the first study to investigate
the issue of polypharmacy by comparing groups with
and without polypharmacy, as commonly defined, with
regard to a wide range of DRPs.

We found that nearly half of patients in this study
were admitted to hospital with five or more drugs and
thus were exposed to polypharmacy according to a com-
mon definition. This is a high rate but is representative
of patients admitted to general hospitals. Among elderly
patients even higher rates have been reported. In a ret-
rospective study of patients admitted to hospital from
home care agencies 66% used five or more drugs, 46%
used more that seven drugs and 21% used 10 or more
drugs [11]. Taking into account that our patients were
younger and presumably had less morbidity, our corre-
sponding figures of, respectively, 47%, 23% and 7% are
largely in line with the results of that study. In an earlier
study we found that 60% of patients hospitalized in

rheumatic wards used five or more drugs on admission
[14]. In a cross-sectional retrospective study using a
self-completed questionnaire, Lawlor et al. reported the
use of five or more drugs in 15% of elderly women with
falls [19]. Thus, using five or more drugs to define
polypharmacy, a considerable proportion of patients are
experiencing polypharmacy. Accordingly, the value of
this definition could be questioned if the purpose is to
identify patients at particular risk of developing DRPs.

The finding that the mean number of DRPs per patient
increased approximately linearly with increasing num-
ber of drugs used on admission indicates that the risk of
having a DRP increases with each additional drug sup-
plied. This linear relationship was present for the whole
range of drugs, one to >11 drugs, and there was no
levelling off of the effect at any specific number of
drugs. Since the presence of DRPs may seriously
threaten patients’ health and since more than four-fifths
of the DRPs in our study were assessed to be of major
or moderate clinical significance [37], it could be argued
that the polypharmacy cut-off number of drugs could
just as well have been two or three drugs. Thus, our
observation demonstrates the arbitrariness of using a
cut-off of five drugs to define polypharmacy.

Table 3
Occurrence of different categories of drug-related problems (DRPs) for drugs used on hospital admission in patients using ≥5 
drugs and patients using <5 drugs on admission

Type of DRP

Group 1: ≥5 drugs on
admission, n = 2840
drugs on admission,
391 patients
% of drugs causing DRP
(no. of DRPs)

Group 2: <5 drugs on
admission, n = 934
drugs on admission,
436 patients
% of drugs causing DRP
(no. of DRPs)

Difference between groups
95% CI*                     P-values†

Need for additional drug 0.2 (6) 0.2 (2) 0 (−0.3, 0.3) 0.99
Unnecessary drug 2.4 (69) 1.9 (18) 0.5 (−0.5, 1.6) 0.37
Non-optimal drug 3.4 (97) 2.7 (25) 0.7 (−0.5, 2.0) 0.27
Non-optimal dose 7.1 (202) 7.1 (66) 0.0 (−1.9, 1.9) 0.96
Drug interaction 3.4 (96) 2.2 (21) 1.2 (−0.0, 2.3) 0.08
Need for monitoring 3.3 (93) 3.9 (36) −0.6 (−2.0, 0.8) 0.40
No further need for drug 0.7 (20) 0.8 (7) −0.1 (−0.7, 0.6) 0.89
Medical chart error 2.7 (77) 3.9 (36) −1.2 (−2.5, 0.2) 0.08
Therapy discussion 1.9 (53) 2.2 (21) −0.3 (−1.5, 0.7) 0.46
Patient adherence 0.7 (21) 1.3 (12) −0.6 (−1.3, 0.2) 0.12
Patient education 1.0 (29) 1.8 (17) −0.8 (−1.7, 0.1) 0.054
Adverse drug reaction 1.3 (37) 2.0 (19) −0.7 (−1.7, 0.3) 0.11

*95% confidence interval for the difference between groups, given in percentage. †Significant when P < 0.05. Low numbers
were found for the DRPs others: 0.2% (6) vs. 0.7% (7) in group 1 and group 2, respectively.
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An attempt to relate more accurately the number of
drugs used to the risk of unfavourable health outcomes
has been undertaken by Flaherty et al. [11]. They found
no differences between two home care agency patient
groups using five or more or less than five drugs and the
likelihood of being admitted to either hospital or to self/
family care. Only those using the highest number of
drugs, seven or more or ≥10 drugs, were more fre-
quently admitted to hospital than to self/family care.
This finding is consistent with our observations that the
cut-off at five drugs gives poor differentiation. Relevant
for this discussion are the findings of Lawlor et al., that
the risk of falls in elderly people was associated more
with chronic diseases and multiple pathology than with
polypharmacy [19].

The relationship between increasing number of drugs
used and increased number of DRPs is strong. Hence,
whichever level is the basis of the definition, polyphar-
macy stands out as a marked risk factor for developing
DRPs. Our previous analyses, which included various
clinical/pharmacological risk factors, indicated simi-
larly, that the total number of risk factors together with
the number of drugs used was the strongest risk deter-
minant for the presence of DRPs [37]. Likewise, other
researches have pointed to the concomitant use of sev-
eral drugs as a factor to be looked for in identifying
patients who should have selective drug reviews or mon-
itoring [38, 39]. However, the significance of polyphar-
macy vis-à-vis other risk factors has not been accurately
delineated in a hospital setting and would be an inter-
esting research topic.

Instead of searching for undesirable polypharmacy,
the focus could be turned around, and a potential for
undertreatment, i.e. prescription of too few drugs,
could come to the fore, especially among patients
using few drugs. The finding that both patients with
five or more drugs and less than five drugs on admis-
sion commenced taking the same number of drugs
during hospital stay does not lend support to the exist-
ence of undertreatment among the patients in our
study. However, the subanalysis of patients admitted
with heart failure revealed that the group admitted
with less than five drugs commenced taking slightly
more antithrombotic agents and other cardiovascular
drugs during the hospital stay than patients admitted
with five or more drugs. The explanation for this find-
ing could be some degree of undertreatment of the
former group. It is possible that being too occupied
with the negative aspect of polypharmacy, and trying
to avoid the use of many drugs, may lessen attention
to the issue of providing all necessary drugs to an
individual patient.

A limitation of our study is the fact that drug discon-
tinuations were not registered systematically as were
drugs used on admission and drugs commenced in
hospital. However, generic switches were not noted as
additional drugs and such switches could not have influ-
enced the reported numbers of new drugs. Furthermore,
since one main objective was to catch all DRPs, all
drugs and combinations of medications were relevant to
this outcome and therefore continuously registered.
Thus, it is unlikely that DRPs could have been unde-
tected as a consequence of lack of registration of
discontinuations.

There is a fine line between providing an individual
patient with appropriate drugs that have the potential to
reduce the risk of death or to improve quality of life,
and the overuse of drugs. However, to set a strict cut-off
and declare that using more than this number of drugs
represents a potential risk is not useful in clinical prac-
tice. Nor is this an adequate approach for research pur-
poses. It might be as important to follow closely patients
using few drugs as those using many.
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